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In This IssueAntibiotics Take Radical Measures to Combat Bacteria
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The lethality of bactericidal antibiotics is currently attributed to the specific drug-target interactions. Kohanski et al. now
show that the three major classes of bactericidal antibiotics, regardless of drug-target interaction, stimulate formation of
hydroxyl radicals in bacteria, which ultimately contribute to cell death. The mechanism of hydroxyl-radical formation is
the end product of an oxidative damage cellular-death pathway involving core metabolic processes and internal sources
of iron. These results suggest that current bactericidal antibiotics can be enhanced by targeting bacterial systems that
remediate the damage caused by hydroxyl radicals.
Getting to the Bones of Osteoporosis
PAGE 811
The mechanism by which estrogen prevents bone loss is unknown. Nakamura et al.
now report that the specific loss of the estrogen receptor a (ERa) in osteoclasts,
the cells that degrade bone, causes bone loss in female mice but not male mice,
mimicking osteoporosis in menopausal patients. The authors find that estrogen
promotes apoptosis in osteoclasts by inducing expression of Fas ligand. This activ-
ity of estrogen decreases the relative number of osteoclasts, thereby protecting
against bone loss.
Digging Dpr into Bacterial Transformation
PAGE 824
Natural transformation is a mechanism for genetic exchange in many bacteria. It
proceeds through the uptake of exogenous DNA and its subsequent homology-
dependent integration into the genome. In Streptococcus pneumoniae, this
integration requires the function of two proteins, RecA and DprA. RecA is a recombinase, whereas the function of DprA
is unknown. Mortier-Barrie`re et al. now show that DprA and its ortholog in Bacillus subtilis, Smf, bind to exogenous single-
strand DNA and also form a complex with RecA. They propose that DprA represents a new class of proteins that mediate
recombination in the context of natural bacterial transformation.
InterSepting DNA Damage and the Cytoskeleton
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Septins are GTP-binding proteins whose functions are poorly understood in higher eukaryotes. Kremer et al. show that
both DNA damage or knockdown of septins leads to the nuclear accumulation of the signaling adapter protein NCK.
The relocalization of NCK is essential for the phosphorylation of p53 and also triggers a loss of actin stress fibers. Intrigu-
ingly, NCK is carried into the nucleus by SOCS7, a protein that binds to septins. Thus, this work suggests the existence of
a septin-SOCS7-NCK pathway that links the cytoskeleton to the DNA-damage response.
DNA Methylation Guards the Epigenome
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DNA methylation at CG dinucleotides (mCG) is essential for epigenetic regulation of transcription in both plants and mam-
mals. In successive generations of an Arabidopsismutant lacking the maintenance of mCG, Mathieu et al. find that the loss
of mCG triggers genome-wide activation of alternative epigeneticmechanisms. These compensatory responses act in a sto-
chastic fashion and lead to the accumulation of aberrant epigenetic patterns. The results suggest that mCG provides not
only direct epigenetic regulation but also coordinates and stabilizes epigenetic memory required for faithful heritability.
The Inner Workings of an RNA Metal Detector
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The regulation of intracellular Mg2+ is critical to numerous biological processes. Dann
et al. now report a highly conserved metal-sensing RNA structure (termed M box)
that is involved in control of Mg2+ homeostasis in Bacillus subtilis. M box elements
are generally found at the 50 untranslated region of genes encoding Mg2+ transporters.
A combination of genetic, biochemical, and structural analyses demonstrate that Mg2+
binds to theMbox inducing a compacted tertiary architecture and ultimately resulting in
transcriptional attenuation of downstream genes. These data elucidate the underlying
mechanism for genetic control by a metal-sensing regulatory RNA and expand our
knowledge of the mechanisms that regulate Mg2+ homeostasis.Cell 130, September 7, 2007 ª2007 Elsevier Inc. 757
Loss of Exo1 Compensates for Telomere Dysfunction
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Telomere shortening influences aging and human disease. The exonuclease Exo1 is known to mediate checkpoint induc-
tion in response to abnormal telomere shortening in yeast, and now Schaetzlein et al. report that Exo1 is important for DNA-
damage signal induction in response to DNA breakage and telomere dysfunction in mice. Remarkably, loss of Exo1
improved organ maintenance and increased the lifespan of mice with dysfunctional telomeres without rescuing defects
in telomere length. In addition, loss of Exo1 did not increase chromosomal instability or tumorigenesis. Thus, Exo1-medi-
ated activation of the DNA-damage checkpoint contributes to many of the physiological effects of telomere shortening.
An Ex‘‘Cep’’tional Microtubule Binding Protein
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To ensure the accurate distribution of genetic material to daughter cells during cell division, elaborate mechanisms have
evolved tocontrol chromosomemovement.Thesemovementsarecontrolled throughthe interactionof thekinetochore,amul-
tisubunit protein complex assembled on each chromatid, withmicrotubule polymers that compose themitotic spindle. Ema-
nuele andStukenberg report the identificationof a newkinetochoreprotein,Cep57,whichbindsmicrotubules and localizes to
both the kinetochore and the centrosome. They demonstrate that Cep57 plays a role inmicrotubule binding at these spatially
distinct regions, suggesting that microtubule binding at the kinetochore and centrosome may be mechanistically similar.
TLR4 in Sharp Relief
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Toll-like receptors (TLRs) are important components of the innate immune system
thatsignal thepresenceof invadingpathogensbyrecognizingconservedmolecules
broadly shared amongmicrobes. TLR4 and its coreceptor MD-2 cooperate to rec-
ognize lipopolysacharride (LPS), a cell surfacemolecule fromGramnegativebacte-
ria.Kimetal. solveandanalyze the crystal structureof the ectodomainof themouse
TLR4-MD-2 complex as well as the crystal structures of human TLR4 hybrid mole-
cules in complex with MD-2 and an LPS analogue, eritoran. Unlike LPS, eritoran
antagonizes TLR4 signaling and thus is a candidate for treatment of severe sepsis
caused by excess TLR4 signaling. Biochemical and mutagenesis studies lead to
a model for how LPS binding induces dimerization of TLR4-MD-2 complexes.
Color by Numbers in Skin Pigmentation
PAGE 932
Skin and fur pigmentation is mediated by melanocytes that deposit pigment in recipient cell such as keratinocytes. How-
ever, howmelanocytes ‘‘know’’ where to place pigment has been an unresolved question. Weiner et al. show that a distinct
class of epithelial cells serves as designated pigment recipient cells. These recipient cells are characterized by the expres-
sion of the transcription factor Foxn1, which stimulates expression and secretion of the growth factor Fgf2. The growth fac-
tor serves as an attractant to recruit melanocytes, which transfer pigment to the recipient cells. The epithelial cells thereby
stimulate their own pigmentation, and the pattern of recipient cells determines the pattern of skin pigmentation.
NF-kB Pathway Quenches the Inflammasome
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The classical IKKb-dependent NF-kB pathway is well known for its involvement in
the transcription of proinflammatory factors. Here, Greten et al. describe a mecha-
nism by which this signalng pathway can also exert an antiinflammatory function
through the negative regulation of IL-1b processing in myeloid cells. In macro-
phages, stimulation with lipopolysaccharide leads to NF-kB-dependent transcrip-
tion of PAI-2 to inhibit the inflammasome and thereby IL-1b processing. However,
in neutrophils NF-kB activation also leads to decreased, yet inflammasome-inde-
pendent, IL-1b processing. These results link IKKb/NF-kB to the regulation of the
inflammasome and suggest possible complications during the long-term use of
IKKb inhibitors.
Sending Synaptic RIM1 to the Scrap Heap
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Modulating the strength of synapses is thought to be important for learning and memory. Yao et al. identify a ubiquitin
ligase, SCRAPPER, that ubiquitinates presynaptic active zone protein RIM1 and triggers its proteasomal degradation.
Neurons from the Scrapper-knockout mice contained an increased amount of RIM1 and display an increased frequency
of miniature postsynaptic excitatory currents. This phenotype could be rescued by re-expression of SCRAPPER or
knockdown of RIM1. These results suggest that SCRAPPER helps tune the probability of synaptic vesicle release and
thus highlight the importance of protein degradation in the regulation of synaptic transmission.Cell 130, September 7, 2007 ª2007 Elsevier Inc. 759
